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(57) [Abstract] 

(There is an amendment. ) 

[Constitution] 

Between pair of electrodes , organic electroluminescent 
element . which is a layer where one layer or more contains 
compound of General Formula 1 in organic 
electroluminescent element which has light emitting layer 
which consistsof organic compound thin film of one layer or a 
plurality of layers 

There is a for a concrete example compound (1) of compound 
of General Formula 1. 



Page 2 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1995109449A 



1995-4-25 



(1) 
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[A*] 

tftfcB*£>o 
Claims 

[flsi] 




[Effect(s)] 

light emission intensity is large, organic electroluminescent 
element where stability at time of repetitive use is superior 
can be offered. 



[Claim(s)] 
[Claim 1] 

organic electroluminescent element material . which 
designates that it is shown with below-mentioned General 
Formula [1] as feature 

General Formula [1] 

[Chemical Formula 1] 



A fccfctf B CR 9 R'\ 
O, S, S0 2> Se, Te, C=C(CN) 2 . NR'\ PR'\ 
C=0, C=S, C=Se, C=Te Trfe^o R 1 l x L R 12 

=Fs isTJ&s -hP*. , iXfibS, 

t;u3^>*. >;u*^hS. T)\,*)vt* 

«&tL<f±*1I%a>IBIIJiSiS« « 
»t,L<l±*ama)llgflS«ljCS!tt, M&tL<l± 

mass. ««*l<i**« 

±t»«»*L<(i*««<DBII*«5aB|, Cftt> 

*«»(D**ai*»«LTta^o -cr% r 1 

t^L R 4 <7>?V>fc<±:t»-o, fccfctf, R 5 fcl* 



[In Formula, A and B in respective independence, is 
CR<sup>9</sup>R<sup>10</sup>, O, S, SO<sub>2</sub>, 
Se, Te , C=C (CN ) <sub>2</sub>, NR<sup>l K/sup>, 
PR<sup>12</sup>, C=0, C=S, C-Se, C=Te . 
R<sup>l</sup> or R<sup>12</sup>, in respective 
independence, displays the hydrogen atom , halogen atom , 
cyano group , nitro group , amino group , ester group , mono- 
or disubstituted amino group , acyl amino group , hydroxy 
group , alkoxy group , mercapto group , alkyloxy group , 
alkyl thio group , aryloxy group , aryl thio group , siloxy 
group , acyl group , cycloalkyl group , carbamoyl group , 
carboxyJic acid group , sulfonic acid group , substituted or 
unsubstituted aliphatic group , substituted or unsubstituted 
aliphatic type ring group , substituted or unsubstituted 
carbocyclic aromatic ring group , substituted or unsubstituted 
heterocyclic aromatic ring group , substituted or unsubstituted 
heterocyclic group . In addition, substituted or unsubstituted 
aliphatic type ring, it is good forming substituted or 
unsubstituted carbocyclic aromatic ring , substituted or 
unsubstituted heterocyclic aromatic ring group , substituted or 
unsubstituted heterocycle with the substituent which is 



Page 3 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1995109449A 



[ft *« 2] 



£^*^SJfT-fci>C<!:£mt-f.5*r«8xu>? 
hp;u£*y-fe>xfft^ 0 

fc&£#Jf £<f*fc#ltxL^p;u=*-y-tr;, 
X^lcfc^T. iE?Lj±A)gA<il*« 1 IB® 
©fl^xL/^hP^S^-b^x^tt*^^^ 
-rSlT'fe^Cir^at-r^^xb^hPVU 

Specification 

[0001] 

u^hp;u=^>v-tr>x(EL)«^icM-ri,tror' 

[0002] 

^ffitlM^filfflLfr EL m*\t % H(*«*i!(D 
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adjacent. Here, inside at least one , and R<sup>5</sup> or 
R<sup>8</sup> of R<sup>K/sup> or the R<sup>4</sup> 
inside at least one , is amino group , monosubstituted amino 
group or disubstituted amino group . ] 

[Claim 2] 

Between pair of electrodes , organic electroluminescent 
element . which designates that it is a layer whichcontains 
organic electroluminescent element material which at least 
one layer states in Claim 1 in organic electroluminescent 
element which has light emitting layer which consists of 
organic compound thin film of one layer or a plurality of 
layers , asfeature 

[Claim 3] 

organic electroluminescent element . which designates that it 
is a layer which contains organic electroluminescent element 
material which light emitting layer states in Claim 1 in 
organic electroluminescent element which has light emitting 
layer consisting of organic compound thin film of one layer or 
a plurality of layers between pair of electrodes , as feature 

[Claim 4] 

organic electroluminescent element . which designates that it 
is a layer which contains organic electroluminescent element 
material which hole injection layer states in Claim 1 in 
organic electroluminescent element which has light emitting 
layer consisting of organic compound thin film of multiple 
layers between pair of electrodes , as feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is something regarding organic 
electroluminescence (EL ) element which is used for planar 
light source and indication. 

[0002] 

[Prior Art] 

EL device which uses organic substance is promising is 
considered that the application as inexpensive large surface 
area full color display element of solid light-emitting type 
many developments are done. 

Generally EL configuration is done from counterelectrode of 
pair which put between light emitting layer and said layer . 

As for light emitting , when electric field imparting is done 
between both electrodes .electron is filled from cathode side , 
positive hole is filled from the anode side . 
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[0003] 

s£*cdw«i el m^its mm el letter 

ifi*. iov jaT<D<£SE-ef§3t-ri.g^^3t 

aiLfcWil EL jMMMf*1, Rio***) 
913*— 1987 *P#SI)o 

gjgttft 100cd/m 2 .ft^f|jt3C(l*l± 1.5hn/W 



fflSTOS36tto)i*ifesi el m=F<Dmm 

[0004] 

fflLfc*$ EL «*bs*<*#c My 



[0005] 



Furthermore, this electron positive hole and recombination it 
does in light emitting layer ,it is a phenomenon which 
discharges energy occasion where energy level returns to 
valence electron band from conduction band as light. 

[0003] 

As for conventional organic EL device , drive voltage was 
high in comparison with inorganic EL device ,also light 
emitting brightness and light emission efficiency were low. 

In addition, either property degradation had not reached to 
utilizationconsiderably. 

organic EL device which laminates thin film which contains 
organic compound which hadhigh fluorescence quantum 
efficiency where recently, light emitting it does with low 
voltage of 1 0 V or less is reported, gathers interest (Applied 
Physics Letters , Vol.51 , 913page , 1987 reference). 

With this method , metal chelate complex using phosphor 
layer , amine type compound for hole injection layer , we 
obtain the green color light emitting of high brightness , as for 
brightness as for several 100 cd/m<sup>2</sup>, maximum 
light emission efficiency achieving 1 .5 lm/W , we have 
performance which is close to practical region with direct 
current voltage of 6 - 7 V. 

But, to presently as for organic EL device , as for light 
emission intensity it is improved byimprovement of 
configuration , but it has not possessed satisfactory light 
emitting brightness yet. 

In addition, it has large problem that it is inferior to stability 
at time of repetitive use . 

Therefore, with a larger light emitting brightness , fact that 
development of organic EL device where stability at time of 
repetitive use is superior is desired is the present state . 

[0004] 

[Problems to be Solved by the Invention] 

As for objective of this invention , light emission intensity is 
large, there is offer of organic EL device where stability at 
time of repetitive use is superior. 

these inventors result of diligent investigation, organic EL 
device which uses organic EL device material which 
isdisplayed with General Formula [1] for at least one layer , 
light emission intensity is large, youdiscovered fact that also 
stability at time of repetitive use issuperior, reached to this 
invention . 

[0005] 

[Means to Solve the Problems] 

Namely, invention of first is organic electroluminescent 
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element material which designates that itis shown with 
below-mentioned General Formula [1] as feature. 
[0006] 

General Formula [1] 
[Chemical Formula 2] 



+ . A fccfctf B CR 9 R 1( \ 
O, S, S0 2 , Se. Te. C=C(CN) 2 % NR 11 s ?R ] \ 
00, OS, OSe, OTe "CfeSoR 1 fcl*L R 12 

v7^i, -hnS, 7£</*, iXf^S, 

vS, 7;u+;u^fi, 7U— ;i/*+vi, 7 'J 
— )i>T*&. yp+vi, 7v^S, v^P7;u 

m^<Dmmm^wmm&. a&t,L<i**a 
±-e««tL<it*«sia>iBj»»scai, a»* 

fti^L r 4 a>a*.'>&<tt,-o % fccfct; % r 5 

L R 8 <D?*>'>£<i:£-- 75^ ^yg* 
75y«tL<(4va»75/*T*fe*o ] 



[0007] 
[0008] 



[In Formula, A and B in respective independence, is 
CR<sup>9</sup>R<sup>10</sup>, O, S, SO<sut»2</sub>, 
Se, Te , C=C (CN ) <sub>2</sub>, NR<sup>l K/sup>, 
PR<sup>12</sup>, OO, C=S, OSe, OTe . 
R<sup>K/sup> or R<sup>12</sup>, in respective 
independence, displays the hydrogen atom , halogen atom , 
cyano group , nitro group , amino group , ester group , mono- 
or disubstituted amino group , acyl amino group , hydroxy 
group , alkoxy group , mercapto group , alkyloxy group , 
alkyl thio group , aryloxy group , aryl thio group , siloxy 
group , acyl group , cycloalkyl group , carbamoyl group , 
carboxylic acid group , sulfonic acid group , substituted or 
unsubstituted aliphatic group , substituted or unsubstituted 
aliphatic type ring group , substituted or unsubstituted 
carbocyclic aromatic ring group , substituted or unsubstituted 
heterocyclic aromatic ring group , substituted or unsubstituted 
heterocyclic group . In addition, substituted or unsubstituted 
aliphatic type ring, it is good forming substituted or 
unsubstituted carbocyclic aromatic ring , substituted or 
unsubstituted heterocyclic aromatic ring group , substituted or 
unsubstituted heterocycle with the substituent which is 
adjacent. Here, inside at least one , and R<sup>5</sup> or 
R<sup>8</sup> of R<sup>l</sup> or the R<sup>4</sup> 
inside at least one , is amino group , monosubstituted amino 
group or disubstituted amino group . ] 

[0007] 

second invention between pair of electrodes , is organic 
electroluminescent element which is a layer whichcontains 
compound where at least one layer is shown with General 
Formula [I] in the organic electroluminescent element which 
has light emitting layer which consists of organic compound 
thin film of one layer or a plurality of layers . 

[0008] 

third invention is organic electroluminescent element which is 
a layer which contains compound where light emitting layer is 
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[0009] 

jEB.aAJl36<-**[l]-e**tL4fc&*S# 
[0010] 

*36Wlcteft4-«3*[l]-C***i4ft^1*l(D 
»> 

£LTI±, 

"hP*s 

tju7*>*. 

7v;u7^4, 

^y*fcl*5?«»7S/*, 

7;n3+v*. 

*fcii^;i/*, 
x^;u*. 
?pe;u*. 
?*;u*. 

sec-^^U*. 
tert-^Jl/*. 

^>^;u*, 

'MrVVU*. 



shown with General Formula [ 1 ] in organic 
electroluminescent element which has the light emitting layer 
which consists of organic compound thin film of one layer or 
a plurality of layers between pair of electrodes . 

[0009] 

Invention of fourth is organic electroluminescent element 
which is a layer which contains compound where hole 
injection layer is shown with General Formula [1] in organic 
electroluminescent element which has light emitting layer 
which consists of organic compound thin film of one layer or 
a plurality of layers between pair of electrodes . 

[0010] 

Basis of compound which is shown with General Formula [1] 
in this invention , 

And, 

As example of substituted atom or substituent which is added 
to basis, 

hydrogen atom , 
halogen atom , 
cyano group , 
nitro group , 
amino group , 
carboxyl , 
sulfone group , 
amino group , 
acyl amino group , 
ester group , 

mono- or disubstituted amino group , 

alkoxy group , 

mercapto group , 

Or methyl group , 

ethyl group , 

propyl group , 

butyl group , 

s-butyl group , 

t- butyl group , 

pentyl group , 

hexyl group , 
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T-feM-*->;7pt:;u« s 

tKP*v;n^u* % 
tKP+v^Pt°;u*. 

v-?P?Ptf;U^ 
*>$P^>;U», 
U-v^P-M^-vi-jug, 

2,4-i>^P/<>$i?i>.i.^ij f i- i , u3 | < 
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heptyl group , 

octyl group , 

stearyl group , 

trichloromethyl group , 

aminomethyl group , 

aceto oxy methyl group , 

aceto oxyethyl group , 

aceto oxypropyl group , 

aceto oxy butyl group , 
hydroxymethyl group , 
hydroxyl ethyl group , 
hydroxy! propyl group , 
hydroxyl butyl group , 
vinyl group , 
styryl group , 
acetylene group , 
alkoxy group , 
mercapto group , 
alkyloxy group , 
alkyl thio group , 
aryloxy group , 
aryl thio group , 
siloxy group , 
acyl group , 
cycloalkyl group , 

carbamoyl group or other substituent and substituted or 
unsubstituted acyclic hydrocarbon group , 

cyclopropyl group , 

cyclohexyl group , 

1 and 3 -cyclo hexadienyl group , 

2 -cyclopentene -1- yl group , 

2 and 4 -cyclopentadiene -1- [irideniru ] basis, 
phenyl group , 
[bifenireniru ] Basis, 
triphenylenyl group , 
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3,5-vv7/3?x-;Uft, 
o-,m-fccfctf p-HJVU*. 

o-,m-fcJ:tf p-£^Ug, 

7x±u~;uS. 
h'J^x^m^S, 

xh^^x-U^^S. 

^1K7x-;ug % 



[tetorafenireniru ] Basis, 

2 -methyl phenyl group , 

3 -nitrophenyl group , 

4 -methylthio phenyl group , 

3 and 5 -di cyanophenyl group , 
o-, m- and p- tolyl group , 
xylyl group , 

o-, m- and p- cumenyl group , 

mesityl group or other substituted or unsubstituted 
monocyclic hydrocarbon group , 

[pentareniru ] Basis, 

indenyl group , 

naphthyl group , 

azulenyl group , 

[heputareniru ] Basis, 

acenaphthylenyl basis, 

phenalenyl group , 

fluoreny! group , 

anthryl group , 

anthraquinonyl basis, 

3 -methyl anthryl group , 

phenanthryl group , 

triphenylenyl group , 

pyrenyl group , 

chrysenyl group , 

2 -ethyl -1- chrysenyl group , 

[piseniru ] Basis, 

perylenyl group , 

6 -chloro perylenyl group , 

pentaphenyl basis, 

pentacenyl basis, 

[tetorafenireniru ] Basis, 

hexa phenyl group , 

[hekisaseniru ] Basis, 

[rubiseniru ] Basis, 
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Pt°;UT^/*, 5W;U75/», v^x-juy 

tfx(7*h**s^;u)75y*, ex 
v7ntf;U)75/S, ex(7-trh7|-+v^;u) 

;u*;u/\^;uSs ^Pt°;u*;u/\^oug % -j 

>^;U*;U7ff-;U7^« , x^;u^;u;t?-;U7 

5/*, ^Pt°;u*;u7tf-;u75y*, 
tf-)\s7^S& y ^xn;u^ > /i / 7tf-;u7^yS N * 

7H=yg % ^P**S/*;U*x;U75y* % 

S/*;U7K-;i/7Sy* % 7iy**>*;u7f«- ;m % 
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coronenyl basis, 
[torinafuchireniru ] Basis, 
hepta phenyl group , 
[heputaseniru ] Basis, 
[pirantoreniru ] Basis, 

[obareniru ] Basic or other substituted or unsubstituted 
condensed polycyclic hydrocarbon , 

thienyl group , furyl group , pyrrolyl group , imidazolyl 
group , pyrazolyl group , pyridyl group , pyridazinyl group , 
pyrimidinyl group , pyridazinyl group , indolyl group , 
quinolyl group , isoquinolyl group , phthalazinyl group , 
quinoxalinyl basis, quinazolinyl group , carbozolyl group , 
acridinyl group , phenazinyl basis and furfuryl group , 
isothiazolyl group , isoxazolyl group , furazanyl group , 
phenoxazinyl basis, it is a benzo thiazolyl group , benzo 
oxazolyl group , benzimidazolyl group , 2- methyl pyridyl 
group , 3- cyano pyridyl group or other substituted or 
unsubstituted heterocyclic group or substituted or 
unsubstituted aromatic heteroaromatic ring basis, a hydroxy 
group , methoxy group , ethoxy group , propoxy group , 
butoxy group , s -butoxy group , t- butoxy group , pentyloxy 
group , hexyloxy group , stearyl oxy group , phenoxy group , 
methylthio group , ethyl thio group , propyl thio group , butyl 
thio group , s-butyl thio group , t- butyl thio group , pentyl 
thio group , hexylthio group , heptyl thio group , octyl thio 
group , phenylthio group , amino group , methylamino group , 
dimethylamino group , ethylamino group , diethyl amino 
group , dipropyl amino group , dibutyl amino group , 
diphenylamino group , screw (aceto oxy methyl ) amino 
group , screw (aceto oxyethyl ) amino group , screw (aceto 
oxypropyl ) amino group , screw (aceto oxy butyl ) amino 
group , dibenzyl amino group , methyl sulfamoyl group , 
dimethyl sulfamoyl group , ethyl sulfamoyl group , diethyl 
sulfamoyl group , propyl sulfamoyl group , butyl sulfamoyl 
group , phenyl sulfamoyl group , biphenyl sulfamoyl group , 
methyl carbamoyl group , dimethyl carbamoyl group , ethyl' 
carbamoyl group , diethyl carbamoyl group , propyl 
carbamoyl group , butyl carbamoyl group , phenyl carbamoyl 
group , methyl carbonyl amino group , ethyl carbonyl amino 
group , propyl carbonyl amino group , butyl carbonyl amino 
group , phenyl carbonyl amino group , 
methoxycarbonylamino basis and a ethoxy carbonyl amino 
group , propoxy carbonyl amino group , butoxy carbonyl 
amino group , phenoxy carbonyl group , 2- (2 -ethoxy 
ethoxy ) ethoxy group , 2- (2 -ethoxy ethoxy ) ethyl thio 
group , 2- {2 - (2 -methoxy ethoxy ) ethoxy } ethyl thio group 
etc, but it is not something which islimited in these 
substiruent . 
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[0011] 

*^0^lcffl^^>-8SS[l]CDjb^%(DM^)S^ 
[0012] 

*S6W0>Hfca[i]aMb£*l4. -«fcii, - 
fta[i]©»*#»*»o<b*«jic % /\py> 



[0013] 

-*a[l]0>ft**«>**TffflL^6*t*/\Py 



e«J fcf 3«J>, h'Jx^;U75>, N-^ 
;U t? □ U v> % 1 ,5- v 7+F b: > £ P [5,4,0] ^ >x 
-b^(DBU)<Dct3ft*«tt*3i<*lf6tL4. 

m*-l£* HUX> % +yL/>, -hP^<>-tf>. v 

Tici 4 , aici 3 , tKux^u>x;u*>»* 



iljcSJirLTIi. Zn, Sn, H 2 /PU H 2 /Pd. H 2 /Ni $ 
[0014] 



Here, furthermore it is good to substituent of substituted 
amino group , havingpossessed whichever substituent . 

[0011] 

substituted atom of compound of General Formula [1] which 
is used for this invention orquantity, or position of types , of 
substituent are not somethingwhich especially is limited. 

[0012] 

Generally, in compound which has basic backbone of General 
Formula [1], derivative compound which has halogen etc as 
substituent , with under nitrogen atmosphere , in or the 
solventiess organic solvent , under existing of base and 
catalyst , predetermined temperature , predetermined time 
reacting, it can acquire compound of General Formula [1] of 
this invention . 

[0013] 

As for halogen-substituted group which is used with synthesis 
of compound of the General Formula [1], you can list 
chlorine , bromine , iodine etc, substitution for theespecially 
amino group is easy. 

As for base which is used with this invention , you can list 
organic base like inorganic base , pyridine , picoline , 
triethylamine , N- methyl pyrrolidine , 1, 5-diazabicyclo [5, 4 - 
and 0] undecene (DBU ) like potassium carbonate , lithium 
hydroxide , sodium hydroxide . 

catalyst which is used with this invention is listed copper . 
powder , copper oxide , copper halide , copper sulfate etc. - 

As for solvent which is used with this invention , melting 
starting material , ifit is something which can react, it is good ; 
any ones. 

You can list for example toluene , xylene , nitrobenzene , 
dimethyl sulfoxide , N, N- dimethylformamide or other 
solvent . 

As for acid catalyst , you can list concentrated sulfuric acid , 
p-toluenesulfonic acid , polyphosphoric acid , 
TiCl<sub>4</sub>, AlCKsub>3</sub>, polyethylene 
sulfonic acid etc. 

As reductant , you can list Zn , Sn , H<sub>2</sub>/Pt , 
H<sub>2</sub>/Pd , H<sub>2</sub>/Ni etc. 

[0014] 

Below, representative example of compound of this 
invention , is illustrated to the Table 1 concretely, but this 
invention is not something which is limited in representative 
example below. 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



1995-4-25 

[0015] 
[Table 1] 



ft** 


it ¥ m & 
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Or ^ 


(3) 


^ C 0- (To 


(4) 
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[0015] 
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(6) 




(7) 


r^N 0 Br _ 

CH3OOC ^^X.^^w^L JXw^L . /\X~CUUC,H3 
N >f ^ — N 

0f 


(8) 


0 Q 


(9) 


CHO .0 ^ ^ 
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(24) 












(2 5) 






(2 6) 




[0021] 


[0021] 



one example of schematic diagram of organic EL device 
which is used for Figure 1 ~3, with this invention was shown. 

As for 2 in the diagram , generally it is a electrode A with 
anode , as for 6 itis a electrode B it is a cathode . 

In addition, there is also a organic EL device which is 
laminated with with the layer configuration of (electrode 
A/light emitting layer /electron-injecting layer /electrode B ), 
can compound of General Formula [1], use for idealregarding 
this element configuration . 

compound of General Formula [1] strong light emitting to 
adjust large carrier transport capacity ,because it has, 
regarding whichever layer of hole injection layer 3, light 
emitting layer 4, electron-injecting layer 5, you can use,as 
light emitting substance , light emitting auxiliary agent , 



Page 17 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1995109449A 



[0022] 



H 2 (DHJtl*. SSftJl 4 <t!E?L;iAJl 3 

CO«it(Ccfcy, jEftftAJI 3 frbSSftB 4 <n 
<DIEfL;±Aa* A<fp]±LT. 3gftgjt-tf>fgft 



CO)*^ ft3fe3a*<Dfc«)lcli % ISftJf legs 
[0023] 

m 3 <D*j6fi % jETLSAM 3 IdtaATB^aA 



[0024] 
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/<5S/^i**fc<fctf*;h,e>a>£& % ITO 
*«,NESA JMSfc***l*IHbXX. &<b-< 
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carrier transport substance , but furthermore it is desirable to 
use for hole injection layer or light emitting layer . 

[0022] 

If, there is a necessity in light emitting layer 4 of Figure 1 , it 
can also use positive hole transporting material and 
electron-transporting material which do light emitting 
substance , light emitting auxiliary material , carrier transport 
in addition to compound of General Formula [1] of this 
invention. 

structure of Figure 2 has separated light emitting layer 4 and 
hole injection layer 3. 

With this structure , positive hole injection efficiency to light 
emitting layer 4 improving from hole injection layer 3, the 
light emitting brightness and light emission efficiency it can 
increase. 

In case of this , for light emission efficiency , light emitting 
substance itself which is used for the light emitting layer is 
electron transport ability , or adding electron transport 
transport material in light emitting layer , it is desirableto 
designate light emitting layer as electron transport ability . 

[0023] 

structure of Figure 3 has electron-injecting layer 5 in addition 
to hole injection layer 3, the positive hole with light emitting 
layer 4 and efficiency of recombination of electron 
hasimproved. 

this way, it is possible to prevent decrease of brightness and 
lifetime with quenching , by designating organic EL device as 
multilayer structure . 

Regarding element of Figure 2 and Figure 3 , if there is a 
necessity, it can usecombining positive hole transporting 
material and electron-transporting material which do light 
emitting substance , light emitting auxiliary material , carrier 
transport . 

In addition, hole injection layer , light emitting layer , 
electron-injecting layer is good being formed by layer 
configuration of therespective two layers or more . 

[0024] 

Those which have work function which is larger than 4 e V as 
electrically conductive substance which is used for anode of 
organic EL device , being ideal, carbon , aluminum , 
vanadium , iron , cobalt , nickel , tungsten , silver , gold , 
platinum , palladium etcand tin oxide , indium oxide or other 
metal oxide , which is named, those alloy , ITO substrate , 
NESAsubstrate furthermore it can use the polythiophene and 
polypyrrole or other organic electrically conductive resin . 
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?*vOA, *;u*>* A. 18. fn\ ^*-^A, >f 
^MJ^A. 'J^A, JUx-^A, 

[0025] 

Wig el m=FVit. »*fi<l8**-&*fc«)lC % 
2 -c***i4*a A *fc|* 6 -e***i««« B 



[0026] 
[0027] 



■»I*«lzBS**i**©-ei4<jLL^. frill* 



**<faiap«E*<tfa«c«:ya*36<a<ft« P 



»«0>IRJH4 lOnmfrb 10 Ji m (DtEffl^fcy , 
» * L< it 1 00 :*>?X h P - A An b 2000 * 



Those which have smaller work function than 4 eV as 
electrically conductive substance which is usedfor cathode , 
being ideal, magnesium , calcium , tin , lead , titanium , 
yttrium , lithium , ruthenium , manganese etc and it can use 
those alloy ,but it is not something which is limited in these. 

anode and cathode , if there is a necessity, is good being 
formed by layer configuration of two layers or more . 

[0025] 

With organic EL device , in order light emitting to do 
efficiently, electrode A whichis shown with 2 or among 
electrode B which are shown with 6, as for the at least one it 
is desirable to make satisfactory transparent , in light emitting 
wavelength region of element . 

In addition, it is desirable also for substrate 1 to be 
transparent . 

Using electrically conductive substance which was inscribed, 
in order for predetermined translucent toguarantee with vapor 
deposition and sputtering or other method , it sets transparent 
electrode . 

As for electrode which removes light emitting , it is desirable 
to designate optical transmittance as 10% or more . 

[0026] 

If substrate 1 has mechanical , thermal strength and they are 
transparent ones, it is notsomething which is limited. When it 
illustrates, it can increase glass substrate , polyethylene sheet , 
polyether sulfone sheet , polypropylene sheet or other 
transparent resin . 

[0027] 

Formation of each layer of organic EL device which relates to 
this invention canapply any method of vacuum vapor 
deposition , sputtering or other dry type film-forming property 
and spin coating , dipping or other wet type film- forming 
property . 

film thickness is not something which especially is limited. 
As for each layer it is necessary to set to appropriate film 
thickness . 

When film thickness is too thick, in order to obtain fixed light 
output thelarge applied voltage becomes necessary and 
efficiency becomes bad. 

When film thickness is too thin, pinhole etc occurring, 
imparting doing electric field , satisfactory light emitting 
brightness is not acquired. 

conventional film thickness from 10 nm in range of 10;mu m , 
is range of 2000 Angstrom from preferably lOOAngstrom . 
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[0029] 
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[0030] 
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[0031] 

*&li*fd4**fc*f::»LT«*i.fciE 
B.iiA3aS$#L, **li-e£j*LfcBiB* © 
«*aAl*fctt«^Uia«»^©»M$te 
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[0028] 

In case of wet type film-forming property , material which 
forms each layer, using the liquid which in chloroform , 
tetrahydrofuran , dioxane or other appropriate solvent it melts 
or disperses, itforms thin film , but solvent is good whichever. 

In addition, regarding whichever organic layer , because of 
pinhole prevention or other of film forming behavior 
improvement and film it is good using appropriate resin and 
additive . 

polystyrene , polycarbonate , polyarylate , polyester , 
polyamide , urethane , polysulfone , polymethylmethacrylate , 
poly methyl acrylate or other insulating property resin , poly 
N- vinyl carbazole , polysilane or other photoconductivity 
resin , polythiophene , polypyrrole or other electrically 
conductive resin can be listed as resin a this way. 

[0029] 

If this organic EL device has necessity in light emitting layer , 
hole injection layer , electron-injecting layer , it can also use 
light emitting substance , light emitting auxiliary material , 
positive hole transporting material , electron-transporting 
material of public knowledge in addition to compound of 
General Formula [1]. 

[0030] 

As light emitting substance of public knowledge or auxiliary 
material of light emitting substance , anthracene , 
naphthalene , phenanthrene , pyrene , tetracene , coronene , 
chrysene , fluorescein , perylene , phthaloperylene , 
naphthaloperylene , perinone , phthaloperinone , 
naphthaloperinone , biphenyl butadiene , tetra phenyl 
butadiene , coumarin , oxadiazole , aldazine , screw 
benzoxazoline , bisstyryl , pyrazine , cyclopentadiene , 
8-quinolinol , aminoquinoline , imine , biphenyl ethylene , 
vinyl anthracene , diamino carbazole , pyran , thiopyran , 
polymethine , merocyanine , imidazole chelating oxynoid 
compound , quinacridone etc andthere are those derivative , 
but it is not something which is limited inthese. 



[0031] 

As positive hole transporting material , it possesses positive 
hole injection effect which is superior with the capacity which 
transports positive hole , vis-a-vis light emitting layer or light 
emitting substance itprevents electron-injecting layer of 
exciton which is formed with light emitting layer , or 
themovement to electron-transporting material it can list 
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;k 7Mr+J-v77-;u, tK^7>. 7i/;utK^ 
7x jKutu— ;ut;u*>. x^U'O, 

7^>ilh , J7x-;U75>, v7S>Sh'J7x- 
[0032] 

7>h J 5*/S/>$>. 7>hP>*i 

[0033] 

1 1,2 JScfctf 3 [Z^$nS*«S EL ^irfc^ 
T. **W(D-lttSC[l]<D<b^«!ll4, 1*1**10) 

*»WK«ky»6*ifc*«EL«^a>, a 
sac. mm%m\z^n> ! s^(Dm±0 

fettle. *^<D*iBlc«|||l*ttl+fcy , vU 

a±o> *ftH-ei±*rtt el m^iz-m 
a[i]o>ft#*6fflt^fcfc«>, 



compound where at same time the thin film forming ability is 
superior. 

Concretely, phthalocyanine type compound , 
naphthalocyanine compound , porphyrin compound , 
oxadiazole , triazole , imidazole , imidazolone , imidazole 
thione , pyrazoline , pyrazolone , tetrahydro imidazole , 
oxazole , oxadiazole , hydrazone , acyl hydrazone , poly aryl 
alkane , stilbene , butadiene , benzidine type triphenyl amine , 
styryl amine type triphenyl amine , diamine type triphenyl 
amine etc and, thereare those derivative , and a poly vinyl 
carbazole , poly si lane , conductive polymer or other 
polymeric material etc, but it is not something which islimited 
in these. 



[0032] 

As electron-transporting material , it possesses electron 
injection effect which is superior with capacity which 
transports electron , vis-a-vis light emitting layer or light 
emitting substance itprevents hole injection layer of exciton 
which is formed with light emitting layer , or themovement to 
positive hole transporting material it can list compound where 
at same time the thin film forming ability is superior. 

for example fluorenone , anthraquino di methane , biphenyl 
quinones , thiopyran dioxide , oxadiazole , perylene 
tetracarboxylic acid , fluorenylidene methane , anthraquino di 
methane , anthrone etc there are those derivative , but it is not 
something which islimited in these. 

In addition, sensitization it is possible also electron reception 
substance , by adding the electron donating substance to 
electron-transporting material in positive hole transporting 
material to do. 

[0033] 

As for compound of General Formula [1] of this invention , it 
can use for no layerin organic EL device which is shown in 
Figure 1 , 2 and 3, to other than the compound of General 
Formula [1], at least 1 kind of light emitting substance , light 
emitting auxiliary material , positive hole transporting 
material and electron-transporting material to thesame layer 
may be contained. 

In addition, also it is possible for improving stability for, the 
temperature , humidity , atmosphere etc of organic EL device 
which is acquired with this invention , to provide protective 
layer in surface of element , to enclose silicon oil and etc 
toprotect element entirety . 

Like above, because with this invention compound of General 
Formula [1] is usedfor organic EL device , light emission 
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[HS60>J] 

BIT, *ftH£JtttfllcS-3*$&|=meicK 
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[0035] 
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efficiency and light emitting brightness it could make high. 

In addition, as for this element very in stability, furthermore 
becausewith low drive voltage light emitting brightness of 
usable it is acquired to practical deterioration which is to a 
until recently large problem greatly it was possible vis-a-vis 
heat and current to decrease. 

As for organic EL device of this invention , you can think 
application to copier or printer or other light source , liquid 
crystal display and meter or other light source , display panel , 
labelling lamp etc as wall-hung television or other flat panel 
display and flat surface light emitter , industrial value is 
verylarge. 

[0034] 

[Working Example(s)] 

Below, this invention furthermore is explained in detail on 
basis of Working Example . 

(synthesis example ) 

synthetic method of compound (1) 

In flask , compound (27) 4.20 g, p- iodo toluene 13.08 g, 
caustic potash 0.05 g inserting26.16 g and copper sulfate 
pentahydrate , under nitrogen atmosphere 12 hours it reacted 
with 190 degC. 

After reaction termination , it cooled to 60 deg C, diluted with 
ethylacetate andfiltered. 

Concentrating filtrate under vacuum , recrystallization doing 
residue which it acquires, from toluene , 8.9 g it acquired 
compound (l)of yellow powder . 

[0035] 

[Chemical Formula 3] 



[0036] 

Mi&m 1 

o§t%mz. xgitfffticcfcUMjy 500 
xhn-A-c»j*LT,*r« el m*£ttML 

tZo 

*#1I4 10" 6 Torr <DK£ +T% *«££S;£ 



[0036] 

Working Example 1 

On ITO electrode-equipped glass sheet which you washed, 
forming with film thickness 500Angstrom light emitting layer 
of the compound (1), with vacuum vapor deposition method , 
it produced organic EL device . 

In vacuum of 10 <sup>-6</sup>Torr , vapor deposition it did 
light emitting layer under condition of substrate temperature 
room temperature . 
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[0039] 
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On that, forming electrode of film thickness of 1 500 
Angstrom with alloy which 10: mixes magnesium and silver 
at 1, it acquired organic EL device which it shows in Figure 
1 . 

light emitting of 53 cd/m<sup>2</sup> acquired this 
element , with direct current voltage 1 0V. 

[0037] 

Working Example 2 

On ITO electrode-equipped glass sheet which you washed, 
melt dispersion doing compound (9) in the chloroform , 
forming light emitting layer with spin coating method , it 
acquired light emitting layer of the film thickness of 500 
Angstrom . 

On that, forming electrode of film thickness of 1500 
Angstrom with alloy which 10: mixes magnesium and silver 
at 1 , it acquired organic EL device of configuration which it 
shows in Figure 1 . 

light emitting of 42 cd/m<sup>2</sup> acquired this 
element , with direct current voltage 10V. 

[0038] 

Working Example 3 

On ITO electrode-equipped glass sheet which you washed; 
compound (18), N, N'*biphenyl *N, N** (3 -methylphenyl ) - 
1,3: 2: with ratio of 5 melt dispersion doing 1' -biphenyl *4, 
4'* diamine , poly N- vinyl carbazole in chloroform , 
itacquired light emitting layer of film thickness of 1 000 
Angstrom with spin coating method . 

On that, forming electrode of film thickness of 1500 
Angstrom with alloy which 10: mixes magnesium and silver 
at 1 , it acquired organic EL device which it shows in Figure 
1 . 

light emitting of 130 cd/m<sup>2</sup> acquired this 
element , with direct current voltage 10V. 

[0039] 

Working Example 4 

On ITO electrode-equipped glass sheet which you washed, N, 
N'*biphenyl *N, N f * (3 -methylphenyl ) - 1, vacuum vapor 
deposition doing thel' -biphenyl *4, 4'*diamine , it acquired 
hole injection layer of film thickness of 300 Angstrom . 

Next, light emitting layer of film thickness 500 Angstrom of 
compound (1) was drawn up with the vacuum vapor 
deposition method , on that, electrode of film thickness of 
1 500 Angstrom was formed with alloy which 10: mixes 
magnesium and silver at 1 and organic EL device which is 

-i tt: o 
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ITL&AJlfc^tflgjfcJf li lO^orr 0>K£+ 
CO^fli, 10V X°1fo 200cd/m 2 <J5Sg 

[0040] 

MM(8-tKa*i/*,"J>)7 , ;U5^ 
A&<*£J|£|£3iLTISJI 500 ^><fXhD- 

tm: 10:1 T-;l^Lfc^#T? 1500^->^XhP 
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jEB.aA«fc*t;**Jilt lO-^orr 05 
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[0041] 

JE1M6 

ft» Lfc ITO M(*«f7X«±|C, N.N 1 — v 

7x-;u— N.N 1 — (3— y^;u7i-;u>- i,r_e 
?x-;u-4,4'-v75>£S£&3fLT, KB 
300 *>7Xhn-Aa>iE?L;iAJl£f§ fc„ 
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I2iiai:J;iJ [2 T (4-tert- ?f;i,7iz 

;u)-5-(t*7x^;u)-i,3,4-^-+-y-i;Tv/-;u]a) 

«® 200 ^>yxhO-A(7)«^-aAJl^^ 

-5"CD±IZ % V^o>H 7 Atffi* 10:1 T^Jl^Lfc 
G&vmm 1500 ^>^XhP-A0)S«|^ 
J&LTH 3 {Z7jk?G& EL #fc 0 

^©*^l*,Sa»E 10V X'lfo 19Ocd/m 2 0)fg 
[0042] 

*mmmT*7f;ztitz±z<D% m el imcon 



shown in Figure 2 was acquired. 

In vacuum of 1 0 <sup>-6</sup>Torr , vapor deposition it did 
hole injection layer and light emitting layer under condition of 
substrate temperature room temperature . 

light emitting of approximately 200 cd/m<sup>2</sup> 
acquired this element , with the direct current voltage 10V. 

From this result, as for compound of this invention it 
understands thatit is a light emitting substance which does 
electron transport . 

[0040] 

Working Example 5 

On ITO electrode-equipped glass sheet which you washed, 
vacuum vapor deposition doing compound (1), itacquired hole 
injection layer of film thickness of 300 Angstrom . 

Next, vacuum vapor deposition doing tris (8 -hydroxy 
quinoline ) aluminum complex , it drew up light emitting 
layer of the film thickness 500Angstrom , on that, it formed 
electrode of film thickness of 1500 Angstrom with alloy 
which 10: mixes magnesium and silver at 1 and it acquired 
organic EL device which is shown in Figure 2 . 

In vacuum of 1 0 <sup>-6</sup>Torr , vapor deposition it did 
hole injection layer and light emitting layer under condition of 
substrate temperature room temperature . 

light emitting of approximately 4 1 0 cd/m<sup>2</sup> 
acquired this element , with the direct current voltage 10V. 
[0041] 

Working Example 6 

On ITO electrode-equipped glass sheet which you washed, N, 
N'*biphenyl *N, N'* (3 -methylphenyl ) - 1, vacuum vapor 
deposition doing thel' -biphenyl *4, 4'*diamine , it acquired 
hole injection layer of film thickness 300Angstrom . 

Next, light emitting layer of film thickness 200Angstrom of 
compound (14) was drawn up with the vacuum vapor 
deposition method , electron-injecting layer of film thickness 
200Angstrom of [2 - (4 -t- butyl phenyl ) - 5 - (biphenyl ) - 1, 
3 and 4 -oxadiazole ] was acquired furthermore with vacuum 
vapor deposition method . 

On that, forming electrode of film thickness 1500 Angstrom 
with alloy which 10: mixes magnesium and silver at 1, it 
acquired organic EL device which it shows in Figure 3 . 

light emitting of approximately 190 cd/m<sup>2</sup> 
acquired this element , with the direct current voltage 10V. 
[0042] 

Concerning all organic EL device which is shown with this 
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[0043] 
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wib 



working example , with l mA /cm <sup>2</sup> when 
continuous light emission it does, 1000 hours or more stability 
it was possible to observe the light emitting . 

organic EL device of this invention being something which 
achieves improvementand long lifetime of light emission 
efficiency , light emitting brightness , light emitting 
substance , light emitting auxiliary material , positive hole 
transporting material , electron-transporting material , 
sensitizer , resin , electrode material etc which is used 
together or isnot something which limits element construction 
method . 

[0043] 

[Effects of the Invention] 

With high light emission efficiency , high brightness , organic 
EL device of long life could be acquired with the this 
invention , in comparison with past. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

sectional view which displays outline structure of organic EL 
device which is used with the Working Example 

[Figure 2] 

sectional view which displays outline structure of organic EL 
device which is used with the Working Example 

[Figure 3] 

sectional view which displays outline structure of organic EL 
device which is used with the Working Example 

[Explanation of Symbols in Drawings] 

1 

substrate 
2 

electrode A 
3 

hole injection layer 
4 

light emitting layer 
5 

electron-injecting layer 
6 

electrode B 
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